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mmm mtmrnnm ufeb zm 

[0002] m^m^(Dymi\:^^^ Ki-6^wj^^^(D i^tvx. m^f-wm^^^^ ^x^m 

[0003] #S"fe9^yi^^^?f^ix.-CV>§o 

[0005] *fc. m^mm^ML^xn. ±mL±xo^j:^mi\:\^Mx.x. mmmti^nirm 

^--Mzh^iXit, ^a^m^^^M±y^iy^^mtmm^wmmfix\^^^zt 

TfimtMo x^McWmm. ^m±y^y^mm\^^^'xmmmm^^K.mm.\^ 
±yKy^m^m}^ir^mmi^-^y^y^^^i^^^Mm^^mm^mtix\^^^:itt^m 
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X-80-+40ppm-lC-'<D»*1-, tStv-CV^a, 
[0007] W5EUfc*95-7^*S*-^--^'''-«^*^**'^^^^* .sisr-.+f, 

[0010] inCi8»l'-C-^*F*«^l'-3**^^'-*^'^'^ *^^,***SCTS» 
#¥PAiKl:«»92000-344571^<2;« 



[0012] ^ ^« x<)mmnti, mmm<r>m 
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[0013] ^(Dmm(Dm(D @ ^mmmw-^y^y^Bmrnj^i^-cnhtimm^ 
[0014] ^(Dm immmw'^y^^ymmi'i. ±m.fcm^^mm^iruzii>. 

2 

B O ^^T*15-30fi*%^ 'Jr^^^SiO ^iL•t?10-35S*%^ Ml&^ZnO^ 

2 3 ^ 

[0015] -(D^0J^;l'^5^6iit#:^9^5'^5^m^^fe{-*5V^T.^!^^^^^:^l&*'S^3^2Om 

[0016] tfc. m(D±y^^ymm7omm%^^±^^. ■d^^m2(D±y^>ym^^Q-^ 

[0017] -(D^0^lc#:5i^E^$:ir7v;/^m^i^{^>^^b^(CuO)^i^^^1-^^^k^8 
b^<e^m3(Z)-fe7v7^^5l^?r^^f-^if^i:^^^*^^'<> ^^^^^ HlO-fe^^yiJ^J^ 

«^cov^r^i2m*§p^^AT^cM{^i^'fe55Sb.m3(D'fe7^5/^l&^<^^tt*^-ov^ 
[0018] 4^iJr'ir^^;=^f y;^}^ . u (Mg. zn) sio^ j^^al^B^^if WUI^m^-efeSciij^iW* 
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[0019] y:tA^^y^ViX U^OtSiO^tO^^V^^K MgO/Si0^it-C% 1. 92-2. 04 

[0020] tfc. mi<D±y^ym^<^^'^'^^^^^^^^ ^ mUrx^h^^tmtL^\ 

[0021] m2(D±^^ym^tvx\t. i-rymy^v^y^^^^^i^^^'^^^'^-^^^^^ 
[0022] *fc. ^2(D±y^ymmK ^rymv^y^^^^^f^'^^'T^^'^^^ymM 

jt'C%o. 92—1. Qmh(oxh^^t-b^^t\J^\ 
[0023] ±m<o^. ^^vmy^Ynvi-^J.^^mt't^^y^^ymMt. ^ry^^v 

v2y^^j.m<D^mmnmm%&^r'r^h^^ti^^^')^'^^<^ ^^^^^ 
y,]^^yf-^j.^±mt'r^^'9^y^nM(D^mmK 1. 5-7. smVg-cfc^ 

[0024] ^^mm\t. ^tc. ±.m\.tmmi^±y^^ymm^iooox:sirou^xm 

m1^m^^m.mmmm^tc}tm^^mt^^^tmmtLx^.'^o 
[0026] ^mmimmMm±y^^y^n^^^n\t. mmi^^^-^y^mtthmm^i^ 
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[00271 Mmm^^^>^mt. »*u.4- m^^^^mnmm^^^^f^ 



[0028] 



[0029] 



OSb+c<0. 8.»tmim<0. 15-efo!),Rett*±m7C«»'> 
/,<itiaT*5. (Ba Ca^Sr )Oi( (TiO^)„ (ZrO^).)^^^ 

^,;»(x, y. z»K W«03.c*t3S*IRKaC»V^X, ^(7, 85, 8) 
^B(7, 59, 34),^C(0, 59, 41)»tXfM.ViO. 85. 15)rB*t>^Wrt(fc 

[0030] B2«5«S«»^'4- iSSI®W*H4. xBaO^TO -^ReO,,, itcHU x, y*. 

0-TiO ^.eO 10-25«a%«SiO,, 10-40«fi%« 

B O ;5-55M%<OMgO, 0-20M%«ZnO. 0-^15«S%»Al^O^. «. 
5l.l0S*%«U O«J:tK)-10«»%«>RO(fc*^U. Ba, Sr«J;Wa« 



[0031] 
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[0032] vrzA^^x. -(Dmm^mB.^'^-^ym^mh<>xmm,-^^'-y^^=^ 
[0033] ^<Dm\m^m.^^y-^ymmxn.^ ^^^^m;^7;^o^^*^2om* 

[0034] z.<Dm\^^mm^^y^^y^^^'^^'^ ^mu^^o^^^^*^^^^-^^ ^^^^ 
[0036] }.m.mnm^^^ymtK ^m.t..%it.fz.\m2ommmmm^^mn.^ 

[0037] Sl«S«i!SK»5SKmW»*^U 0*^bK^A,^V^5i, »S8tt*9v;. 
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[0038] t^fz. m2<Dmmmm\m^mn.mumx m^Mmm^^^^om^'^u ^ 
mn^f^^m^m (tco (ommmMx^hUz.}^. ^mmnmm-^-hfj:m 

[0039] [iiii]iai{t^ ^(Dmmmmmw^y^y^Bmmmtfimmm^y^y^m 

mmm.mii^^\^fc±y^y^m'^'^^-^^'^^-^^^^^^^^^^^ 
m^i-^mn,mmmtx.\m^m^±mtfj:^^ xCBa^ca^ sr^)o-y 

{ (TiO ) (ZrO ) }-zRe O (D^;\^Mit{x, y, z)^^i-37mi^mXh^o 

2 l-m 2 m 2 3 

mm4n.zom\^mmmi^±y^ymm(omt^j:mmm.±y^iy^m 

mmm. m4\z.BLtcLcy^/i^^2U^^^^^mmmxh^o 
r^fmffotLX(D^(Dmmm2^^m\^xBirmumxh^o 

[0040] 1 -fe7v;^i5^#'M*>^3.-;W 
2 

6 

7, 43, 45, 46. 50, 52, 56, 57, 59 lfT^-/V^f4^ 

8 {^umw-m 
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21 LC7>f/V^ 

23 gPiSi^^*: 

24-27 m^f-nm 

28-40 •fe^vyiJ'iJ^lJ— 

41. 44, 58, 60 ziy(/P/<^—y 

42, 48, 49, 54, 55, 61 ^\mU<^-y 

47, 51, 53 

[0041] ro^P^ Km^mmi^-^y^^y^B^mt. y^ov^.^'^y^Y (Mg^ Sio^ ) ^r^^^i: 

f-ryf^V^^^^J^ (SfTiO^ ) ^^mt't^^y^y^^^^^'^^^^'^ 
^y{TiO)^^)^'^b'r^'zy^y^m^^^hf^^^^i^'om\^ 
5febni^^ur(o^2(^-fe7V7i5ri^7^^^^'^<5^^®?^7;^l&*i:^^tf^>'^-efc5d5 

[0042] :^>^-ir^^;^f7;^{^. y^e^iN^u oife^-e3-i5mft%. -^i/^^^v-^A^rMgom 

^-t'30-50m*%^ ^!J^^?rB O i^»-C15-30fi*%> -^-ff^^SiO^I^^-ei 

2 3 

0-35fi»%. mmZnOm-^Q-20mM%s *5j;t;. r/K::^'^-A^A1^0^t^ 

^-t?o-l5fia%'^^•ev^^o :L<D-^^^^^m:^ym[.. m^. u (Mg, zn)sio^ 

[0043] ;j^-^7<^r^^;5f 7>^tC^*tl6y^!>A{* , U (Mg. Zn) SiO^ (Dfl|figfiK:$>t?ie§t>(^ 

T% imW''^y^ymm(ommu.m^y\i^i.o\^^^^^o ^^^^-(m:^y^K 
*5v^-c. y^!>^o^^*^u oife^-t?3-i5m*%i-RB^u;rc©{^. 3m*%* 

Mg, zn)sio^5g^iB;6s^tiiii:-f > ^tc. Qimm<ms mif. i5mm%m^^ 

m^m^^^^r. u (Mg. zn)sio^j^^+a;6s*ffiinir-f X Qimm<. 
^'i4'b<g:<^^6fcfer*fc^o v'^^j^^o^^mmi^x. uomx4-iom&%x 
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! Qmm<m. mis. ^onm%^^^t. iiyMttmmt.fzn.^^mK^^^fz. 

m^^t. r^^*:i^*5V>r. mmWISTL. ^^B^l:^^<£<':e^> Q{il;d5<£<;^j:§fc 
TiO }l(0^^^^m^^<'^^^^o 

[0046] ^!^^-<^7^i^^*ti^^^^f*> u (Mg. zn)siorum<omj^mtm 

>fl:U^VN#^^>fe9. 35m*%^Mx.?.t. ^^^^^^fc^V^-C. U (Mg, Zn)Si 

[0047] U (Mg. Zn) SiO J^mmm^tfl^ 

V>T. Mf&;55Li (Mg. Zn)SiOjC/^bT. Qm^iST^^b^^^^l^^lST^^ 
[0048] r;v5=i'Att , *i'y^»;!f5^C**S*l*V ^»^>b&5*s, Al^ O, «»JT15« 
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mh^xm. ^^^^ -^y^^^^^^-^^ ^y^^^^^'^- 

[0051] «v^ax.5i. ^^^^m;tf9;.^*(^^#«*. 3m*%^:^±-e$>^x«. iO^i^^^ 

[0052] z.(DwnK%mmmy^^ymm\^^^x^ iii©-fe7^^.^m*^7oa*% 

•fe7^5/i^(Z)i^5^t^^^CaTiO^{*. +800ppm/r(^ x |^C<SrTO f^. +17 
OOppm/ro r . m<TiOn. +450ppm/'C(D r ^^Sr^^So ^^W^ 

[0053] ^io-fe9^^y:J^«&*^^^^i'^<e^^^^^^^^^H^> MgOi:Si0^a:(^^/i^it^^ 
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.MgO/SiO ltX% 1. 92-^2. 04(Dh(DX^h^:itm^\^^\ MgO/Si0^it;«iS 

X SiO ^;^).MgO*3j;t;MgSiO i;^TT^^h)(D{i^tj:<thmmm^ 
iS^LXhX\^\ 

[0054] ^tc. m<D±y^ymMt. y:ir;v;^Ty^hm(D^mmAmmm%^^^yxh 

B O . CaO. Fe O . MnO . NiO. SnO . SrO. ZnO. P O . TiO^ . ZrO^ . U 

2 3 2 3 2 2 

O.Na O.KO#;65^^ft)i^So 

2 2 

[0056] »i^iLr(?Dm2(Z)^955^^i^*t*.^^^^^i-*5'-^^*^^^^^^^^^^^ 
[0057] m2<D±y^ymMKm\^X. CaTO ^i^^^^f^-fey^iy^l^*;^^^^^ tiS 

[0058] SrTiO^ ^^^5>^'r?.-fe7vy^^&*^^t^#^l^}^^ ^O^W 13^ 

m%w^rxhk^tmt.u\ i3mm%m^x^'^Mt. m^m^i^^^x. q 
mm%m^^t. mwrnz^^^'x. mmmm<^i:^. Mmm\^^mmm 
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[0060] fi^. m2(D±y^^ymMtVX. SrTO ^^mtir^b^y^ym^^^^^io 

2 

^^'(g;<^6r ^;$5-C'#§o TiO^ l-^V ^-C^^ . ;^7;^(0^^'fb<Eii (1-^c^^p*>^ 
[0061] ^L-C. SrTO rao^ i(Dm^^:b-&^^*^tfc#^> ^(Dmm^:^t<'^ 

}i6-i3m*%iUTiO ^•^'^^vmM^^^^xm. 3-5. 5fift%i:«::t 

2 

[0062] srTio^ ^■^y%vm^m%^%imxh^}i. m^m^m.mmonm^ 

it"e. 0. 92—1. O5(Dl>(D-efeS;i^;&50^UV\ 

[0064] sro/Tio^ w\. Q^mx^h. ^m^c^^roiimwmmxnm-^'z.)! 

[0065] Hfc^. SrO/TiO it;6S0. 92*^-efc^^. SrTO i:TiO^ hmm-^-^ht^h 
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2 3 2 

3 2 

[0066] ±^<Dm^. 'f^ym^Vnyf-^A^^^^^ti-^^yS.ymM^t. ^r^m^^v 

mt\.x\t. Nb o > Fe o . Na omt^m-fhfi^o mkxh 

2 5 2 3 2 

[0067] *fc. ^^5'y^;^^py^'^i^^i^5>^1-§-fe7v;/^5^l&7^(DW:^ffi^«x l. 5-7 

[0068] *fc. ^>Sry^;^hPy^!j7i,^i^^^-r6ir7^5/i5^i^7^}i. ^Wzy^ymM(D 
SrTiO (222) ® lC^i-:5XitIllJfft°-i5^O^5>3ilS:dn000ij;±-efe§^i:^5j:i9 

3 

[0069] ^j.±.(DX.ofMU^-^y^y^umin.'^OQOX:^^y^^ 

^tihmz.-^-^^^m.iiymMz.ii\^^x. mm (cuo ^r^fi^^^t-r^^^b^^ 

2 3 

2 

m2(D±y^ym^-^i^V^-^-^^^^^y^^^(^'^f^A^'^^^^^ 
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[0071] ±^(?5i5t-. m30-fe9^5/i5^«&^^$f>{--^A/Tv>2)t> ^^^^m:ffy^mm(D 

(DX\ Bi<D±y^^ym^<D^^mmMm^m'^'r^ti)^x^. Wi^^. looo 

[0072] um. -(DwmmmmW'^y^ymmm'^bfimmm.^y^y'^n^ 

[0073] -fe7^>;/^5^#Ji^v?:=•-/n^^. #S-fe7v;/i^^^2^^ix.-cv ^?)o ^M^y^y^^ 
[0075] MmW^^y^ymA\t. tzb7L\t^rym^mMz.:»yy^m7Lfmm: 

[0076] m^y^y^^2ix mmmwm^x^^ ^?>o sB^^i^^b-cj^ . 

[0077] ±7/^<Dp^umwm6(D^^. mn'^-^y^y^m4Km^LxmhMW(D\^' 
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[0079] ^lir7v;^>5'^2(^±®(;i(*.mi^§P«^«9-^17^^>-/^K«fci^)0^ffi14^ 

[0082] 1-;^^^^.. *-f > mmmy^y^M3(Dtc^(D±y^y^^v-yi^-vmm^M 

o 

[0084] (1) #|§2001-80959^^^{^IEm$tl^J:5fe (Ba^ Ca^ Sr^ ) O-y { (TiO^ ) 
(ZrO ) )-zRe (fcfcU x. yio^XJPz<D^^n'^/l^%'XhoX. x+y+z=10 
0'efck'"a+b+c=1.0^b+c<0. 8.*3j;0O^m<O. 15-Cfci9. Re»^^±m 

m<D':}^^^<thmXh^o )Xm^. (Ba^Ca Sr^)0^^ ^™2\-. ^^^^2^ 

Re O t(D^/m^lt{x, y, z);5^ ^<D|ll3(::^i-3^*lfiKllli-*3V>T. ^A(7 



wo 2005/082806 



16 



Pd7JF2005/001465 



. 85. 8). ^B(7. 59, 34). ;^C(0. 59. 4l)*5j;tJ^.^D(0. 85. 15)'CffltnS^ 

^^looMAUtuct^. mimim^o. i-25mmmt^. ^20W\^^^y^ 

[0085] (2) #^2002-97072^^^^l=:|Bm$tvSJ:55^j:xBaO-TrTiO^-zReO^^^ (fcfc 
U X. y^X.X^z(Dmm^;VO/oXh^X. x+y+z=100-efe«9. 8^x^18. 52. 5 
^y^65*5j;t520^z^40t?fc9> Re{i^±m7n^O^>^.e<i^>l«-efc§o 

BaO-TiO -ReO ^^y^ymmt. 10«-25fi*%(^SiO^ . 10>-4 

^ ^ V a/ N 2 3/2 

om*%(^B O ,25--55fi*%(^MgO.0-20m»%(^ZnO.0-15m*%O 

Wj^.^ / 2 3 

Al O .0. 5-10mi:%(^U O^3j;t;^0-10fi*%ORO(fcfcUR}^.Ba.Sr 

[0086] (3)#^¥ll-310455#>i^fRlcE«$tlSi5^^BaO-TiO^-ReO^^^-BiO^^ 
ir7v;/^)^&7^(fcfcL.Ref*^±M5n^)t. 13^50fi*%(DSiO^. 3>-30S*% 

(DB o ,40-8omft%oT/i-;^;y±^^M^^bti^3itJ^o. i-iofi*%(ou 

2 3 

[0087] (4) m^l l-228222^<^#l^lS«^^xSi^^-eBaO-TiO -ReO^^^ ^iryv;/ 
^)^^(rc/cU Re\tm±mm)t. 13-^50fiA%(^SiO^. 3--30m*%<^B^O 

. 40-^8omft%(^r/v;«7y±m^Mm^bti*5J:u^o. 5--ios*%ou o^t^ 

[0088] ±.m(i)^Mmmw±v^ymmmt. uo^^hKtt^^tmn.^\ 
[0089] ±|a(l)-^(4)<Dv^'fn;o^(Di«^m^^^7v>'^mfiK^^-^ ^uy^mmis 
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[0090] m-^. ^^^(Oi^lCLX^bHfcmi^-fe^v^^^y-y^^-b^^J:!;^^^^*-^ 

[0091] ^i^. m(DX^\^\^xnhfitc^<DmmPf^iooovsxr. tcttmoo-iooo 
[0092] m^. m-^^^y^^^2(DmmK. ^mmmm^\^x. 

[0093] ^^±<DX^fi:±y^y^m^^^=^-^^lr-^^^^^ #lir7v;.^Sm2lc#x.^^ 

Qmi>M<. ^m^. Mmmm\mu ^^^<>mmmmnt.±y-^y^ 

^ym'f^^^<ommtLxoLcy^j\^^2i^nmir^tc}^oh(Dx^^^ 

mmmmxM. mm. Lcy^/v^m^-r^^^^tK^-^mxm^^^M^ 
fmffpt\.x<D^(DmMW-22^^m\^xBi-^umxh^o 
[0095] Lcy^^p^2m. m^K^-rxoK. mmmm^fimmm'y^y^m^^o'^ 
m^^fimmmmmtx.xo^ffn^m^m^^^^^^"-^^^^^^^^^'^ 

[0096] LC7^/v^2i}^. m5\z.^^ti:^K. ii^^mm24^x.m5(Dmz.mmmm^i^tc 
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[0097] gl6?r#RILT. ^<Dmm2m. «$t.^ryc<fcoT§|5fa*(^^23tf^S^t 

[0098] ±y-y^^V-y^y-h28-40o^^ 

[0100] ±y-y^^])-y^y-V3o\ax ^y^^ry^^i.KD-mmm-^^^^^^^^-'-' 
[0101] -fe7v;/^^y->-^-h3iic{^. ^y^^ryy^i.KD-mmm'^-^^^^^^^-'y 

[0102] ■fe9v;^^^i;--yi/-h32lCtt.±3z&<75l^T^-/V^^^45ic^gl$tt2>tfT^-- 
[0103] -fe9v7^^y-^^V-b33iat. :3,^..^y>5^y;.CO-g|S^#^«=^^^^>'i^-^^ 

[0104] ±y-y^^v-yi^-h34im^ ^^.^^yry^co-^mm^ir^^^y^y^''^ 
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[0108] ±y^^y^^v-yi^-h38{m.^yy^^y^i-2<D-n^m^ir^='^^^'^'^-y 

[0109] S^±(DX^fJ:WJm^tLX(D. 3^;W^•^5r-y41. 44. 58*3J:t;^60. ^1 m\.^<^ 
-^42. 48. 49. 54. 55*DiU^61. lfr:^-/V^#:43. 45. 46. 50. 52. 56. 57 

*3j:t;^59. fj:WK=iyfy'^^<^—y47, 5i^xx:^53^]^f^ir^Khtc^x\t. 

fcfe. fct^\i:^^})-ymum^-^Mo 

[0110] ^(D5«JS^22^#^fcfe. ±y^y^^V-y^y-V28-40^. |l|6tc^Lfdiii^-C 
[0111] ^c?:)^. :icD;^®#:22^1000'CJ^T. /ci:;tf^800-lOOO'C(^mi|-e!^fife1-S 

[0112] ^(c. §ijfD*<*:23(Z)^^®±ic. m'i'nM24-27f)^j^^^Mo :Lnhm^m 
m24-27(Dmmtci^. tct^]f. m^fc\m^±^^tirmmB^-:^h(Dm 
^isxxj^mm. tfc\t. m^. i^)o^h\.<\t:^<y^vyi:ffi:t'(Dmmmmmf)^ 

[0113] (-UT. Lc:7^/v^2ilr#s:i^^5-etSo 
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[0115] -(Dwmm^mmi^-^y^ynm'^(Dmtfi:mmm±'9^y^m'f-mu\t. 
mmmmmwryy'i-^j:^(^m^^^^iy^mmMm^nffom\^xh. :icom\^ 

[0116] m^. -<D||B^(^#5i^E#^ir755/m^i^(-J:o-C#bti5#ti^?S^1-^:^- 

[0117] (^i^^Jl) 
[0118] [^1] 
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MgO 




SiOz 


ZnO 


AI2O3 




iB^ 


(£3%) 






(££%) 


(mft%) 






♦ G1 


2.0 


38.0 


25.0 


27.0 


8.0 






02 


3.5 


38.0 


25.0 


25.5 


8.0 


"""" 




03 


15.0 


32.0 


20.0 


23.0 


10.0 






* 04 


16.5 


32.0 


20.0 


21.5 


10.0 






* 05 


6.0 


28.0 


26.0 


28.0 


8.0 


4.0 




06 


6.0 


30.0 


26.0 


28.0 


8.0 


4.0 




07 


5.0 


49.0 


22.0 


18.0 


6.0 


— 




* 08 


5.0 


55.0 


19.0 


15.0 


6.0 






* 09 


8.0 


44.0 


14.0 


25.0 


7.0 


2.0 




010 


8.0 


42.0 


16.0 


25.0 


7.0 


2.0 




Oil 


6.0 


34.0 


29.0 


21.0 


10.0 






* 012 


6.0 


33.0 


31.0 


20.0 


10.0 






* 013 


10.0 


38.0 


23.0 


9.0 


10.0 


10.0 


4 11^ 


014 


10.0 


38.0 


23.0 


11.0 


10.0 


8.0 




015 


6.0 


35,0 


17.0 


34.0 


8.0 






* 016 


6.0 


33.0 


17.0 


36.0 


8.0 






* 017 


6.0 


31.0 


28.0 


31.0 


4.0 






GIB 


6.0 


31.0 


26.0 


31.0 


6.0 


— 




G19 


6.0 


37.0 


19.0 


18.0 


20.0 






* G20 


6.0 


35.0 


19.0 


1 o.U 








* G21 


6.0 


35.0 


20.0 


15.0 


8.0 


16.0 




022 


6.0 


35.0 


20.0 


16.5 


8.0 


14.5 




023 


6.0 


41.0 


20.0 


26.0 


7.0 







[0119] ^l^c:}ov^r. r;«f7y^fa-^j(c*^#Lfc^)0}i. :L(D^m(Dmm^(^m^^tir 

[0120] m 1 K?r^Lfc^ymM(Doh. ^:ffy^i\:^-^i t.fc\t i:Uy^immi x^hotz^y 

.ii^3^#D5o)o. sumiDUg sio nmm-r^tth\c.m2<D±y^>ymMtL 

2 4 

J^^^l. OMmOTiO l^^^^fl^tlMMLfCo 
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[0122] ^2}^/^^bfc#^;|51•^-'^S«^*^■fe9v7«^^^?^#S^-«>^ ±-^\^tcmi 

[0123] [^2] 















mm : 


t(£3%) 


mm 


fi(mft%) 


* 1 


70.0 


G1 


20.0 


CT 


10.0 


2 


70.0 


G2 


20.0 


CT 


10.0 


3 


85.0 


G3 


3.0 


CT 


12.0 


* 4 


85.0 


04 


3.0 


CT 


12.0 


* 5 


77.0 


05 


15.0 


CT 


8.0 


6 


77.0 


06 


15.0 


CT 


8.0 


7 


74.0 


07 


15.0 


CT 


11.0 


8 


74.0 


G10 


15.0 


CT 


11.0 


9 


76.0 


Gil 


15.0 


CT 


9.0 


* 10 


76.0 


G12 


15.0 


CT 


9.0 


11 


74.0 


G14 


18.0 


CT 


8.0 


12 


74.0 


015 


18.0 


CT 


8.0 


* 13 


74.0 


G16 


18.0 


CT 


8.0 


* . 14 


75.0 


017 


15.0 


CT 


10.0 


15 


75.0 


018 


15.0 


CT 


10.0 


16 


79.0 


019 


20.0 


CT 


8.0 


* 17 


85.0 


G20 


2.0 


CT 


8.0 


♦ 18 


66.5 


021 


19.0 


CT 


13.5 


19 


65.5 


022 


19.0 


CT 


14.5 


20 


80.0 


023 


9.0 


CT 


11.0 


21 


82.0 


023 


9.0 


ST 


9.0 


22 


65.0 


023 


10.0 


T 


25.0 


23 


80.0 


023 


9.0 


CT/T 


10.0 / 1.0 


24 


82.0 


023 


9.0 


ST/T 


8.7 / 0.3 


25 


84.0 


023 


9.0 


ST/T 


6.0 / 1.0 


26 


82.0 


023 


9.0 


ST/T 


8.0 / 1.0 


27 


80.0 


G23 


9.0 


ST/T 


10.0 / 1.0 


28 


78.0 


023 


9.0 


ST/T 


12.0 / 1.0 


29 


81.0 


023 


9.0 


ST/T 


8.5 / 1.5 


30 


79.0 


023 


9.0 


ST/T 


8.5 / 3.5 


31 


77.0 


G23 


9.0 


ST/T 


8.5 / 5.5 


32 


92.0 


07 


7.0 


T 


1.0 


33 


67.0 


014 


30.0 


T 


3.0 
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[0124] ^2(c*5v^-c. mm^r-^^i^^f^wt. z<Dm^om^ommi^±^-^y 

g SiO )|^5|?<D»*^^^^tLXV^§o 

[0126] WcA^'>^'i'^^9^J»^*5it6rmmj^<ii^}*. ^icor^9;^E^Jd^^-^^tv. 

[0127] *^c. r^2(D>fe7v;/^J ;cjolt5r«J<^1it^»^ m2(D±y^ym^^\^X.Ca 
TiO (=CT).SrTiO (=ST)*=^iOTO (=T)(Z)V>-f WfflV^^>nfc^^;6^/l^$ 

3 3 ^ 

[0128] ^i^. mK^^i^f^mmmmmi^^y'^ymmioonmmmvx. 

30m*§l$*P;tt5g*ftU \Hm^(Dmmmfc. ^ux. 

[0129] m-^. msr^^^i-xor^^ ^lm^cov^x. ^ W( e ; . Qm. ^^i^^m^ 
[0130] s . Qmi^^x^ r mmat. m^mmmm^\ mmmmmo 

[0131] [^3] 
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mm 1 














(GHz) 


(ppm'°C ') 




\* 1 




2 


9.5 


28000 


-5 


0 


1 ^ 1 


11.2 


10500 


+5 


o 


1* 4 1 


9.8 


8500 


-15 


X 


r ^ 


9.1 


4800 


-15 


0 


6 


9.3 


12000 


-12 


o 


I ^ 


10.5 


41000 


+10 


o 


1 ^ 1 


9.8 


38000 


-10 


0 


9 


8.8 


22000 


+25 


0 


1* 10 1 


8.4 


4000 


+20 


X 


11 


9.2 


25000 


-25 


o 


12 


7.8 


23000 


-15 


o 


1* 13 1 


7.7 


5500 


-12 


o 


1* 1 


10.5 


25000 


-20 


X 


15 


10.5 


41000 


-22 


o 


16 


8.9 


41000 


-20 


o 


1* 17 


8.9 


36000 


-22 


X 


U 18 




19 


. 12.4 


22000 


+18 


o 


20 


10.5 


52000 


-15 


o 


1 21 


9.0 


49000 


-14 


o 


1 22 


12.5 


45000 


-16 


o 


23 


11.0 


56000 


-6 


o 


24 


8.8 


53000 


-8 


o 


25 


7.5 


65000 


-30 


0 


26 


8.0 


60000 


-18 


o 


27 


10.2 


40000 


+5 


o 


28 


1 11.2 


32000 


+15 


o 


29 


9.0 


54000 


-8 


o 


30 


9.5 


55000 


-9 


o 


1 31 


10.5 


52000 


-11 


o 


1 32 


6.7 


120000 


-60 


0 


1 33 


1 7.1 


31000 


-70 


o 



[0132] msKm^xh. ^(D^m(Dmm^<D^^m^r\m. * ^5#$tv-cv^§, 
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[0134] ;ini;i*|-u-c. ^iio^ufc;5f7;^Gi«. u o^s3m*%*M-efct). ^(otc^. ^ 
[0135] ;(f7;^G5{i. Mgomomm%mxh^. ^(Ofdh. :Lfim\^f:mc^x\i. Q 

[0136] ^y^G9\t. iin5mm%mxm. :ffy:^i\:mmxh^fco isy^. 

2 3 

[0137] ;5f7>^G13}t . SiO^ ;JinoS*%7|c^T*fc9. ^(Dfcfe. ;«f7;^jk-e#/.^d^ofc„ itfc 
[0138] f!^y^G17\t. ZnOmmm.%mxm. ^<Dfdf>. C^^^fflV^fcl^5|S|•14Ti^. 
[0139] ;«f7:^G21{i. Al O dn5m*%^®«*3«9. ■^(Dfcfe. ^i^^ffiv^fc^)|sH8^i 

2 3 

[0140] (^W!)2) 

2 

[0141] ^C*5. ^41C*3V^T. mi(D-fe955/^rF4j;&-e>^£2)ir7Vjy^l&*{^. ^WJl(-43 
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. CaO. Fe^O^. MnO^. NiO. SnO^. SrO. ZnO. P O^. TO . ZrO^. U O. N 

2 2 

[0142] [^4] 





MgO/SiOj 










(mft%) 




* F1 


1.90 


1.0 


n 7 

u. / 


F2 


1.93 


2.1 


0.8 


F3 


1.95 


1.9 


0.7 


F4 


2.00 


1.8 


0.8 


F5 


2.03 


1.6 


0.8 


* F6 


2.06 


2.0 


0.7 


F7 


1.99 


3.2 


0.7 


F8 


2.00 


4.5 


0.7 


♦ F9 


1.99 


5.8 


0.8 


* F10 


2.01 


1.8 


1.2 



[0143] ^4lc*5VNT. [mi(D±y^ym^i\^^^i^^f^^^^^^ :i<DmoBt.L^'^ 

[0144] m^K^^i^it^^mmmmw^^^y^nmm^f^^. 

[0145] [^5] 
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un 








mm 


S(£M%) 


mm 




mm 




29 


F4 


81.0 


G23 


9.0 


ST/T 


8.5/1.5 


* 34 


F1 


81.0 


G23 


9.0 


ST/T 


8.5/1.5 


35 


F2 


81.0 


G23 


9.0 


ST/T 


8.5/1.5 


36 


F3 


81.0 


G23 


9.0 


ST/T 


8.5/1.5 


37 


F5 


81.0 


G23 


9.0 


ST/T 


8.5/1.5 


* 38 


F6 


81.0 


G23 


9.0 


ST/T 


8.5/1 .5 


39 


FT 


81.0 


G23 


9.0 


ST/T 


8.5/1.5 


40 


F8 


81.0 


G23 


9.0 


ST/T 


8.5/1.5 


* 41 


F9 


81.0 


G23 


9.0 


ST/T 


8.5/1.5 


* 42 


F10 


81.0 


G23 


9.0 


ST/T 


8.5/1.5 



[0147] i^tc, m5<D ^:^^^-^m:ffy:^i<Dm\^^irX^K^ :L(Dmmm2i^\-i^ :^^^^4m:ff 
[0148] *fc. Z(Dmmm2'C^. f^20±y^ymMtVX. m<n> ^%2(r)^y^v^\\^-i^ 

2 

o 

[0150] ^5^^:^Lfc#^^^^:^si^E^'fe7v;/^mfife^^^fflv^-c. mmmi<om 

r f 

[0151] [^6] 
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m 

#^ 


er 


(GHz) 


Tf 

(ppm'°C~ ) 






9.0 


54000 


-8 


o 


* 34 


8.6 


56000 


-12 


X 


35 


8.7 


55000 


-14 


O 


36 


8.9 


54000 


-10 


O 


37 


9.2 


51000 


-6 


o 


* 38 


9.3 


45000 


-7 


X 


39 


9.1 


33000 


-6 


0 


40 


9.3 


14000 


-4 


o 


* 41 


9.4 


8000 


1 


X 


* 42 







[0152] ^6^c*^v^-ct>. -(Dm(Dm\^^'mmf)^hntifz.mr^^\^\'t^ ^m^tir 

[0153] S*:)|s|-35-37. 39*3<J;mo-t?{t. ^4lc^Lfci9(r:. mi<D±y^ym^F^^^ 

\^fzm29(Dm^mm.M&o/sio^^/^iti)^i. 92-2. 04(Dmm\^m>^ 

[0154] rtibic^ur. K)|sf34-ri*. Mgo/sio^^/Htdn. Q2mx^h^mi(o±y^ 

O/SiO ^/Vlt;652. 04^Sx.^mi<^i^7^5/^l&*rF6j^fflV>fc(^-e.>fb^6^ 

2 

[0155] KmiTi*.^i^«^*^55m*%^Mx.S^l<^-fe7v;^^^*rF9j?rfflV>fc<7)-C 
[0156] ^m2Tii . 5^*^^^ (t'M^DSO) ifil n m^m.^^mi<0^y^ym^ ^Fl 
[0157] (^I^^!l3) 

mWiLmy^ymm\^-^'^Mm2(D^y^ym^(o-ut\^x.w\z.^^ 
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2 

[0158] [^7] 



1^20 


SrOAiOz 




(mVg) 




mm 


m(ma%) 


* SI 


1.07 


BaO, Fe203, AljOg 


0.15 


4.5 


2200 


S2 


1.05 


BaO. FejOj. AI2O3 


0.15 


4.5 


2200 


S3 


1.02 


BaO. FeaOa. AI2O3 


0.15 


4.5 


2200 


S4 


0.96 


BaO. FezOa. AI2O3 


0.15 


4.5 


2200 


S5 


0.92 


BaO, FeaOj, AI2O3 


0.15 


4.5 


2200 


* S6 


0.90 


BaO. Fe203, AI2O3 


0.15 


4.5 


2200 


87 


1.00 


BaO, Fe203. AI2O3 


0.90 


4.5 


2200 


* S8 


1.00 


BaO, Fe203. AI2O3 


1.05 


4.5 


2200 


* S9 


1.00 


NbjOs, CaO, NazO, BaO 


1.50 


3.0 


2000 


* 810 


1.00 


BaO, FejOj, AI2O3 


0.15 


1.3 


2500 


811 


1.00 


BaO. FezOj, AI2O3 


0.15 


1.5 


2350 


S12 


1.00 


BaO. Fe203. AI2O3 


0.15 


5.5 


2200 


813 


1.00 


BaO. FejOa, AI2O3 


0.15 


7.5 


2000 


* S14 


1.00 


BaO, FeaOa, AI2O3 


0.15 


8.0 


1500 


* 815 


1.00 


BaO, FejOs. AI2O3 


0.15 


7.0 


850 


816 


1.00 


BaO, Fe203, AI2O3 


0.15 


6.5 


1200 



[0160] m\^B\^f^^mk\m^mi^^y^ymmo^n^fc}^.m(o^^^ 
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[0161] tfc. m8\c7^hfc^mM^mmmi^^y^ymmm^fc^. m8<D^^s^^ 
3xn. ^i<7)-fe7v;/i5^;^7ic^LT. mmmKDm^tmm. m4(Dmi(^'^y^y^^p 

[0163] [^8] 

















(£S%) 


mm 


5(£S%) 


mm 


M(£S%) 


* 


50 


81 


G23 


9.0 


S1/T 


8.5/1.5 


51 


81 


G23 


9.0 


S2/T 


8.5/1.5 


52 


81 


G23 


9.0 


S3/T 


8.5/1.5 


53 


81 


023 


9.0 


S4/T 


8.5/1.5 


54 


81 


G23 


9.0 


S5/T 


8.5/1.5 


* 


55 


80.5 


G23 


9.0 


S6/T 


9.0/1.5 


56 


81 


G23 


9.0 


S7/T 


8.5/1.5 


* 


57 


81 


G23 


9.0 


S8/T 


8.5/1.5 




58 


81 


G23 


9.0 


S9/T 


8.5/1.5 


* 


59 


81 


G23 


9.0 


S10/T 


8.5/1.5 


60 


80 


G23 


10.0 


S11/T 


8.5/1.5 


61 


81 


G23 


9.0 


S12/T 


8.5/1.5 


62 


81 


G23 


9.0 


S13/T 


8.5/1.5 


* 


63 


81 


G23 


9.0 


S14/T 


8.5/1.5 


* 


64 


81 


G23 


9.0 


S15/T 


8.5/1.5 


65 


81 


G23 


9.0 


S16/T 


8.5/1.5 



[0165] m^. msK^vfc^um^mmmi^^y^yn^^'^^^^^'^^ mmiKDm 
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[0166] [^9] 





un 




Qfll 












(GHz) 


(ppm- c ; 




♦ 


50 


8.8 


9000 


— lO.U 




51 


8.9 


45000 


O.U 




52 


9.0 


47000 


-7.5 


o 


53 


9.0 


52000 


-8.0 


0 


54 


8.8 


51000 


-7.5 


o 


* 


55 


9.1 


55000 


-12.0 


o 


56 


8.9 


20000 


-10.0 


o 


* 


57 


8,9 


8500 


-10.5 


o 


* 


58 


9.1 


6000 


-9.5 


o 


* 


59 




60 


8.8 


41000 


-10.0 


o 


61 


9.0 


51000 


-8.0 


o 


62 


9.1 


49000 


3.0 


o 


* 


63 


9.3 


9000 


5.0 


o 


* 


64 


9.3 


7500 


-15.0 


X 


65 


9.2 


20000 


-9.0 


o 



[0167] ^9^;:*3v^-ct>. ^(Dmm(D0n.^Mmf)^hi^titMm^^iat. ^m^tix 

[0168] m^51-54. 56. 60--62ioj;tJ^65-e«. m2(D±^^ym^(D-Ut^^STTi 
O ^^y^ymMtLX.SvO/TiO^'e/V^li^O. 92-1. 05Of5iaiCfc«9. 

:b.m7\^^^\.fcm2(D±7^ymM^S2]. rssj. rs4j. rs5j. rs7j. rsiij. rs 
12J. ^sl3J*5J;^;^sl6JOv^i*tl^^^ffiv^■t*3•9.^9^;l^1-J:5^-^ kmmm 

[0169] ^nh^mi^x. nmoxit. sro/w ^/vit^on. 05^m±^m2<D±y^y^ 
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[0170] f^)|Sf55-Ci^ ^ SrO/TiO^ ^/VltH^O. 92^mX*h^^2(D±y^'y^1^M rs 

3 2 

o 

[0171] Um7^XXf5SX\t.^mmnMm%^mx.^M2(D±y^ymM^S8i:idX 

t^rs9j ^^ti^ffi V ^fco-c^ Qjg^s^STLfco 

[0172] m^5Qx\t. itmrnrnfin. 5rn/g^mxhm2(D±'7^-^mM^sioi%:m^ 
5m' /g^m^^m2(D±y^ym^ rsi4 j ^m^^tc(DX\ Qimmruco 

[0173] m^64X\^.m^^^i!>^1000mmXh^m2(D±y^ym^^S15im\^fz(D 

[0174] mmm4) 

mioK^\.tc^nm\m^1^Ui^-^y^y^B^m^n^fcibs'^i±^^ 

[0175] ::r-c. 0i(Oir7^5/^)|&7lc(cov>-c(t^ ^ioic*3v>'C. r^i(^'fe7^>;/iJ^j(Dr@ 

[0176] :^!j7^^m;5f7;^l&7f?(;ioVN-c(*. ^ioic*5V>t. ^:^^'^^m:ffy:^iommi<D 
Birx^^mMm^hoxm-^Uco 

}c^-t-j;5l-. rcTj {irfj:t>h. CaTiO^)*fc{^ rsT/Tj iirfj:t>h. SrTO/Ti 

o )^m\\^fi^. imi<Dm\^^i'&j:^Mm^hoxU'^Lfco 

2 

[0178] m<D±y^iy^BM^<^^^x\t. miO(D^m3<^'^y^y^i<^MK^irX^\^. Cu 

O. Fe O :^3j;tj^MnO (D^m^(D{i^^j:<thlU^. m^<DmMM^hoXm-^\^ 

2 3 2 



wo 2005/082806 33 FCl/jF2005/001463 

nm(Dh(D^m^^tZo ^J:^. ^10(0r||3(^-fe7v;/iJ'jOffi|{C^$tiycirCuOj. TPe^ 

3 2 

[0179] [^10] 
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